Application No. 10/590,974 



MARKED-UP COPY 
OF SUBSTITUTE 
SPECIFICATION 



1 



DRIVING APPARATUS FOR HYBRID VEHICLE 



I 0001 ) This application is the T T.S. National Stage of PCT/JP2005/08031. filed 
April 27, 2005, which claims priori t y from .TP20Q4- 134760. filed April 28. 2004. the 
disclosures of which are incorpora ted herein in their entireties bv reference thereto. 

BACKGROUND 

[0002] The present invention relates to a driving apparatus for a hybrid vohiclo of a 
parallol typo,tho driving apparatus) which includes an ongino ouoh ao an intornal oombuotion, 
and an oloctric motor as sources of powor, and in whioh a olutoh is interposed botwoon an 
ongino output shaft and a transmission mechanism portion. Moro spooifioally, tho prosont 
invention pertains to a configuration for supporting a rotor of a motor, vehicle. 

[0003] Convontionallv. There exists several kinds of driving apparatuses for hybrid 
vohiolos,vehicles in which a conventional automatic transmission is utilized, and in which a 
motor and a clutch are located at a torque converter , portion, aro suggested, p ortion. In such a 
driving apparatus , gonorally, for example , as described in Japanese Patent TOKUKAI 
Application No. JP-A-2004-1708 for example , a clutch (starting clutch) is interposed between 
an engine output shaft and an input portion of an automatic transmission apparatus, and a 
rotor of a motor is integrally fixed to an engine output side (primary side) of the clutch. _In 
other words, the primary side of the clutch has a shell (drum) structure as well as a torque 
converter, the clutch is accommodated in the shell structure, and the rotor of the motor is 
integrally fixed to a front cover portion, which configures the shell structure. 

[0004] Accordingly, as woll as j n_a conventional torque converter, a front of the front 
cover is fitted to the engine output shaft as a center piece, a rear case is rotatable relative to an 
oil pump body, and the shell ishas an oil-tight , configuration, so that thi s configuration. This 
driving apparatus configures is thus config ured as a doubly supported structure to some 
extent. 

[0005] However, in the apparatus, in which the rotor of the motor is connected to the 
primary side of the clutch, the engine output shaft and the motor rotor are connected. 
Accordingly, at the time of starting by the motor, the engine atee-needs to rotate idly. 
Therefore, ajoss of power occurs-ey-4his. Further, at tho timo of oontrol, w hen the motor is 
utilized as a generator for regeneration, regeneration is difficult until the vehicle -steps rstops 
because of interference by an engine rotational frequency. Further, though the shell structure 
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portion (front cover), to which the rotor of the motor is fixed, becomes the doubly supported 
configuration to some extent, b e cause the front thereof is supported at the engine output shaft 
by the cente r piece, i t piece. It is thus_difficult to support a shaft center of the front cover with 
a-high precision because of influences from vibrations of the engine, or the like. Accordingly, 
an air gap between the rotor fixed to the front cover and a stator fixed to a housing becomes 
large, and it is therefore **4s-impossible to sufficiently exert performance of the motor. 

[0006] In the light of the foregoing, for example, as described in U.S. Patent No. 
6,585,066, an apparatus is suggested in which a rotor of a motor is connected to a secondary 
side (automatic transmission apparatus side) of the clutch. _In this apparatus, a hub side of the 
clutch is a primary side connected to an engine output shaft, and a secondary side includes a 
flange member having a flange. .A front of the flange member is opened, and is penetrated 
with a connecting member (a damper spring, a flexible plate, or the like) that connects the 
clutch primary side including the hub with the engine output shaft. 

[0007] In this apparatus, when a vehicle starts, a torque of the motor can be 
transmitted directly to an automatic transmission apparatus without being interfered by the 
engine by turning off the clutch. When the motor is utilized as a generator for regeneration, a 
kinetic energy until the vehicle stops can be regenerated as aft-electric -energy renergy until the 
vehicle stops. 

SUMMARY 

[0008] However, in this , apporatus, apparatus in which the motor rotor is connected to 
the secondary side of the clutch, both the hub, which serves as the primary side, and the 
flange member, which serves as the secondary side and has the flange, are configured to be 
cantilevered _ configurations, rospoctivolv. configurations. Accordingly, it is difficult to 
coaxially support the hub and the flange member with d-high precision. In particular, 
insufficient procioion for supporting the flange member having the flange (secondary side), to 
which the rotor is fixed, is not capable of making a gap (air gap) between the rotor and a 
stator sufficiently small and largely influoncos because of insufficient precision. This 
insufficient precision also has a large influence on a performance of the motor. 

[0009] Further, the entire housing is immersed in oil and is in a wet state b ecause the 
front of the flange member, which serves as the secondary side and has the flange, is opened, 
the entire housing io immersed in oil and becomes a wot Gtato. opened. Accordingly, the 
amount of the oil for cooling the clutch needs to be _ largo, and tho large. The rotor also 
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agitates a large amount of th€K)il4s-a ko_agitatod by the rotor , which leads to en-energy 4ess 
los s, Furthermore,r« ^ it is difficult balancing the larger amount of oil. 
it is difficult balancing tho larger amount of oil. 

SUMMARY 

[0010] According to a firs t exemplary aspect of the present invention, a driving 
apparatus includes a transmission mechanism portion: a motor housed in a motor housing 
located at an engine side of th e transmission mechanism portion; and a clutch interposed 
between an engine output shaft a nd an input shaft of the transmission mechanism portion, 
wherein: a secondary side of the clutch, which is connected to the input shaft, is configured 
by a cover; the cover houses fricti on plates of the clutch, an actuator, and a primary side 
member connected to the engine output shaft: a rotor of the motor is integrally connected to 
the cover, which is th e secondary side of the clutch: a stator of the motor is fixed to the motor 
housing; a front hub positioned at the engine side of the cover is rotatably supported at a front 
wall member of the motor hous ing; and a rear hub positioned at the transmission mechanism 
portion side of the c over is rotatably supported at a rear wall member of the motor housing. 

[0011] According to a second exemplary aspect of the present invention, a driving 
apparatus includes a transmission; a motor housed in a motor housing: a clutch interposed 
between an engine output shaft a nd an input shaft of the transmission: a cover that houses 
friction plates of the clutch, an actuator, and a primary side member connected to the engine 
output shaft; a front hub that is m connected between the engine output shaft and the clutch 
and (2) supported at a front wall member of the motor housing: and a rear hub that is (1) 
connected between the transmiss ion and the clutch and (2) rotatably supported at a rear wall 
member of the motor housing. 

10012] Accordin g to a third exemplary aspect of the present invention, a driving 
apparatus includes a transmissi on: a motor housed in a motor housing located at an engine 
side of the transmission: a clu tch interposed between an engine output shaft and an input shaft 
of the transmission: and a cover that is connected to the input shaft and houses friction plates 
of the clutch, an actuator, and a primary side member connected to the engine output shaft, 
wherein: a rotor of th e motor is integrally connected to the cover: a stator of the motor is 
fixed to the motor ho using: the cover is rotatably supported at a front wall member and a rear 
wall member of the motor housing . 

(M-^H- ^) for a hybrid vehicle, including a transmission mechanism portion (6), a 

motor (2) accommodated in a motor housing (1) locat e d at an engine side of th e transmission 
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mechanism portion, and a clutoh (20) interposed betwe e n an engin e output shaft (7) and on 
input shaft (26) of the transmission mechanism portion, is characteriz e d in that a s e condary 
side of the clutoh (20), which is connected to the input shaft (26), configured by a cover, 
includes a cover (22), the cover accommodates friction plates (32) of the clutch (20), an 
actuator (36, 36^), and a primary side member (31, 32) connected to the engine output shaft 
(7), a rotor (10) of the motor (2) is integrally connected to the cover (22) which is the 
secondary side, a stator (39) of the motor (2) is fixed to the motor housing (4), a front hub 
(29) positioned at the engine side of the cover (22) is freely rotatably supported at a front wall 
member (50) of the motor housing ( 4 ), and a roar hub (27) positioned at th e transmission 
mechanism portion (6) side of the cover (22) is freely rotatably supported at a roar wall 
m e mber (56) of the motor housing ( 4 ). 

According to the aspect of the present invention, the rotor of the motor is connected to 

the cover. The cover accommodates the friction plates of the clutch, or the like. The front hub 
and the rear hub, provided at a front portion and a roar portion thereof, are frooly rotatably 
supported at the front wall member and the roar wall member of the motor housing. 
Accordingly, the cov e r is supported at the motor housing with a high precision because of a 
doubly supported configuration. Therefore, a precision of supporting tho rotor integrally fixed 
to the cover is also high. In cooperation with the stator fixed to th e motor housing, a gap (air 
cap) between tho rotor and tho stator can be controlled with a high precision. Thus, efficiency 
of tho motor can bo improved, and ability of tho motor/generator can bo improved. 

A second aspect of th e present invention is charact e riz e d in that an insid e of the cover 

(22) is configured to bo oil tight, an insid e of tho motor housing ( 4 ) separated by tho cover 
(22), tho front wall member (50), and tho roar wall member (56) is configured to be a non oil - 
bath apaco which is not immersed in oil, and tho motor (2) including tho rotor ( 4 0) and tho 
stator (39) is located in tho non oil bath spaco. 

According to tho second aspect, tho inside of tho cov e r is configured to b e oil tight so 

that tho clutch, or tho like, can b e operated in lubricated circumstanc e s. Accordingly, smooth 
operation and durability con bo ensured. Furth e r, tho insido of th e motor housing separated by 
tho cover, tho front wall member, and tho rear wall m e mber is configur e d to bo the non oil 
bath space, and tho motor is located in the non oil bath spac e . Accordingly, tho rotor do e s not 
agitato oil, therefore loss caused by tho agitation of tho oil can b e e liminated. 
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A third asp e ct of tho present invention is characterized in that on oil Goal (71, 65) is 

provided at each of the front hub (29) and the roar hub (27), and the non oil bath space is 
configured to bo a dry space. 

According to tho third aspect, tho insido of tho motor housing outside tho cover is 

configured to bo tho dry space, and tho motor is located in tho dry spac e . Accordingly, tho 
rotor does not agitato oil, thoroforo loss caus e d by tho agitation of tho oil can b e eliminated. 

A fourth aspect of th e present invention is characterized in that a sensor (for e xample, 

a rosolvor 75) for detecting a rotational anglo of tho rotor (10) is fixed at tho rotor (10) (for 
example, a supporting member thereof) and tho front wall member (50) of tho motor housing 

According to tho fourth aspoct, a rotational anglo detecting sensor is fixed at tho 

supporting member of tho rotor and tho front wall member of tho motor housing. 
Accordingly, for example, if a holo is provided at tho front wall mombor, tho sensor such as 
th e rosolvor, or tho like, can easily bo adjusted from a front of th e driving apparatus. As a 
result, the rotational angle of tho rotor can bo detected with a high precision. 

Further, tho sensor such as tho rosolvor, or tho lik e , can also be located in the dry 

space. Accordingly, loss caused by agitation of oil by tho sensor can be eliminated. 

A fifth asp e ct of tho present inv e ntion is characterized in that th e r e ar wall m e mber of 

the motor housing (4) is an oil pump assembly (56) int e grally located at a coupl e d portion 
between a transmission case (9) of tho transmission mechanism portion (6) and th e motor 
housing ( 4 ), a cylindrical portion (27a) of tho roar hub (27) is freely rotatably supported at a 
pump body (57) of th e oil pump assembly (56) through a rotation supporting m e mber (for 
example, a bush 66) and is configured to bo oil tight via tho oil seal (65), the front wall 
mombor of tho motor housing (1) is a separation wall mombor (50) integrally fixed to tho 
motor housing (1), a cylindrical portion (29a) of tho front hub (29) is frooly rotatably 
supported at an inner diameter portion of tho separation wall m e mb e r (50) through a rotation - 
supporting mombor (for example, a ball bearing 55), th e input shaft (26) is fitted to the 
primary sido mombor, tho primary side mombor includes a cent e r member (31) including an 
inn e r solid portion (31o), and a rotation supporting mombor (70) and the oil soal (71) aro 
interposed b e tween a cylindrical portion (31c) of tho c e nter memb e r (31) and a cylindrical 
holo (29a) of tho front hub. 

According to tho fifth aspoct, b e cause the roar wall mombor is tho oil pump ass e mbly, 

a conventional automatic transmission can be utiliz e d. By utilizing a converter housing 
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thereof as the motor housing, and by providing tho separation wall m e mb e r which s e rvos as 
tho front wall member, parts and facilities for the automatic transmission can b e common. 
Accordingly, tho driving apparatus for tho hybrid vehicle can bo provided without 
r e quirem e nt for much investment in facilities, or tho like, 

A sixth aspect of tho present inv e ntion is characteriz e d in that tho cylindrical portion 

(3 lo) of tho center member (31) includes, at its outer peripheral surface, a supporting surface 
for tho rotation supporting member and a surface for interposing the oil s e al, and an inner 
splin e (g) connected to an engine output shaft sido memb e r (30) is formed at its inner 
peripheral surface. 

According to tho sixth aspect, tho outer peripheral surface of the cylindrical portion of 

th e center member is utilized for supporting tho rotation supporting member and as tho 
surface for interposing tho oil seal, and tho inner periph e ral surfac e thereof is utilized as tho 
inn e r spline connect e d to tho engine output shaft sid e m e mber. Accordingly, tho configuration 
can bo more compact in an axial direction by this, thoroforo installability in a vehicl e can bo 
improved. 

A seventh aspect of tho present invention is characteriz e d in that an oil seal (71, 65) is 

provided at each of tho front wall mombor (50) and tho roar wall member (56) to configure 
tho non oil bath space, a scatter hole (23o) is provided at tho cover (22^) so that oil can bo 
scattered, and tho motor (2) is located so that tho oil spattered from tho scatter hole (23c) can 
hit tho stator (39). 

According to tho seventh aspect, because th e oil scatter e d from tho scatter hole hits tho 

stator, tho oil can cool tho motor (in particular, tho stator). At tho same timo, because tho 
motor is located in tho non oil bath space, tho rotor doos not agitato oil. Accordingly, loss 
cauood by tho agitation of tho oil can bo eliminated. Further, tho oil can lubricate members 
located in tho non oil bath space. Further, because th e oil seal seals only tho non oil bath 
spaoo, for example, oil pressure for engaging tho clutch, or tho like, is not applied to tho oil 
seal. Accordingly, improvement in reliability of tho seal can bo oxpoctod. 

An eighth aspect of tho present invention is characterized in that tho front wall 

mombor of tho motor housing (1) is configured with a separation wall mombor (50) integrally 
fixed to tho motor housing (1) and a sub separation wall member (110) secured to tho 
separation wall mombor (50) in such a manner that tho sub separation wall mombor (110) is 
freely detachable from an outside, and a sensor (for example, a rosolvor 75) for detecting a 
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rotational anglo of tho rotor (10) is fixed at tho rotor (10) (for example, a supporting mombor 
th e reof) and the sub separation wall member (110). 

According to tho eighth aspect, because tho rotational angle detecting sensor is fixed 
at tho rotor supporting mombor and tho sub separation wall mombor scoured to tho front wall 
mombor in such a manner that tho sub separation wall mombor is freely detachable from tho 
front wall mombor, tho sonoor can easily bo approached from a front of tho driving apparatus. 
Further, adjustment of tho sensor such as the rosolvor, or tho like, can bo oasy, thcroforo tho 
rotational anglo of tho rotor can bo detected with a high precision. 

Further, the sensor such as tho rosolvor, or tho liko, can bo looatod in the non oil bath 

space, thoroforo loss oausod by agitation of oil by tho sensor eon be e liminated. - 

A ninth aspect of tho present invention is characterized in that th e roar wall membor of 
tho motor housing (1) is an oil pump assembly (56) integrally located at a oonnoctod/fixod 
portion between a transmission caso (9) of tho transmission mechanism portion (6) and tho 
motor housing (1), a cylindrical portion (27a) of tho roar hub (27) is freely rotatably supported 
at a pump body (57) of tho oil pump assembly (56) through a rotation supporting mombor 
(60) and is configured to bo oil tight via tho oil seal (65), tho front wall mombor of tho motor 
housing (1) is configured with a separation wall mombor (50) integrally fixod to tho motor 
housing (1) and a sub separation wall mombor (1 10) scoured to an innor peripheral portion of 
tho separation wall mombor (50) from an outsido, a cylindrical portion (29a) of tho front hub 
(29) is freely rotatably supported at an innor diameter portion of th e separation wall mombor 
(110) through tho rotor (10) and tho rotation supporting mombor (55), tho input shaft (26) is 
fitt e d to tho primary sido momber, tho primary sido mombor includes a center mombor (3 U ) 
having an innor solid portion, a rotation supporting mombor (70) is interposed between an 
outer peripheral portion (3 1 f) of tho center mombor (3 U) and a cylindrical holo (29a) of tho 
front hub (29), and tho oil seal (71) is interposed between tho outer peripheral portion (3 If) of 
tho center mombor (3 U) and tho sub separation wall mombor (110). 

According to tho ninth aspect, b e cause tho roar wall membor is th e oil pump ass e mbly, 
a conventional automatic transmission can bo utilized. By utilizing a convert e r housing 
thereof as tho motor housing, and by providing tho separation wall mombor and tho sub 
separation wall mombor which sorvo as tho front wall mombor, parts and facilities for tho 
automatic transmission can bo common. Accordingly, tho driving apparatus for tho hybrid 
vehicle can bo provided without r e quiromont for much investment in facilities, or tho liko. 
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Further, tho oil oogl jg intorpoood between tho sub separation wall member, ooourod to 

tho inner peripheral portion of the separation wall member from an outsido, and tho contor 
member. In other words, tho rotation supporting member, located between tho inner diameter 
portion of tho ooparation wall member and the cylindrical portion of tho front hub, io located 
in tho non oil bath space. Accordingly, a configuration, in which lubrication oil is supplied to 
tho rotation supporting member, becomes possible. Comparing with a caoo whore, for 
example, lubrication oil is not supplied to tho rotation supporting member but grcaso, or tho 
lik e , io utilized for the rotation supporting mombcr, durability can bo improvod. 

A tenth aspect of tho present invention is characterized in that the primary sido 

member includes a damper spring (21), and tho damper spring io locatod in tho cover (22). 

According to tho tenth aspect, the damper spring is accommodated in tho covor. Tho 

damper spring is locatod at the primary sido of tho clutch. At tho same timo, tho clutch and tho 
damper spring can bo accommodated in tho cover within a width of approximately tho samo 
degree as a width of tho motor. Accordingly, tho configuration can bo moro compact, in 
particular, tho configuration can b e moro compact in an axial dir e ction. Furth e r, because tho 
covor member accommodates tho clutch and tho dampor spring aligned sido by sido, wider 
l e ngth (width) in an axial direction is required by this. Thoroforo, a supporting precision of 
th e doubly supported configuration can bo improvod. 

In tho meantime, numbers in parentheses are provided for roforenoe to figures. Any 

configuration describ e d in tho scope of tho invention io not influenced from those numbers in 
parentheses. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] — Various e mbodiments of the invention will be described with reference to 

the drawings, wherein: 

[0014] [Fig. 1] Fig. 1 is an overall cross-sectional view illustrating a driving 
apparatus for a hybrid vehicle according to an embodiment of the present 
inv e ntion. invention: 

[0015] [Fig. 2]Fig. 2 is an enlarged cross-sectional view illustrating an essential a 
portion , thoroof. thereof: 

[0016] [Fig. 3]Fig. 3 is an enlarged cross-sectional view illustrating an essential _a 
portion of a partially changed driving apparatus for the hybrid-^hjete rvehicle: 
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[0017] [Fig. 4 ]Fig. 4 is an enlarged cross-sectional view illustrating an essential a 
portion of a driving apparatus for the hybrid vehicle according to another 
e mbodimont. e mbodiment: and 

[0018] [Fig. 5] Fig. 5 is an enlarged cross-sectional view illustrating an e ssential a 
portion of a driving apparatus for the hybrid vehicle according to still another embodiment. 
DETAILED DESCRIPTION OF EMBODIMENTS 

[0019] In the following, an embodiment of the present invention will be explained 
with reference to the_drawing figures. Fig. 1 represents a cross-sectional view illustrating an 
example of a configuration of a driving apparatus for a hybrid vehicle according to the present 
invention. Fig. 2 represents a figure illustrating on oooontial aportion of the driving apparatus 
for the hybrid vehicle. In the driving apparatus 1 for the hybrid vehicle illustrated in the 
figttf^Figs. 1 and 2, a moto r/gonorator 2 and a clutch apparatus ^hereinafter, referred to as_a 
starting apparatus^) are added to a torque converter portion of a conventional automatic 
transmission (A/T). The driving apparatus 1 for the hybrid vehicle includes an internal 
combustion engine (only engine output shaft 7 is illustrated) such as a gasoline engine or the 
like, the motor/generator (hereinafter, simply referred to as a motor 2yi including a brushless 
DC motor, or the like, accommodated in a motor housing 4, the starting apparatus 3 
accommodated in the motor housing 4, and a multistage transmission mechanism portion 6 of 
the automatic transmission to which a driving force is transmitted from the engine and the 
moto r/gonorator 2. In other words, in the driving apparatus 1 for the hybrid vehicle according 
to the present invention, the motor 2 and the starting apparatus 3, and the multistage 
transmission mechanism portion 6 of the automatic transmission are arranged sequentially 
from the engine side. 

[0020] The multistage transmission mechanism portion 6 described above is 
accommodated in a transmission case 9. The multistage transmission mechanism portion 6 is 
a FF (front engine, front drive) type which includes two transmission mechanism portions 1 1 
and 12 arranged coaxially with an input shaft 26, a counter shaft 14 arranged in parallel with 
the input shaft 26, and a differential apparatus 16 for distributing and transmitting a power to 
front wheel drive axles 15a, 15b. 3%ese -The two transmission mechanism portions 11. 12. 
counter shaft 14 and differential apparatus 16 are accommodated in an integral case , which is 
soparatablo that can be separated . The motor housing 4 is fixed to the transmission case 9 of 
the multistage transmission mechanism portion 6. The e ntire thoroof is motor housing 4 and 
the transmission case 9 are accommodated in a space for the automatic transmission. 
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[0021] The starting apparatus 3 includes a clutch 20 and a damper spring 21 . The 
entire starting apparatus 3 is located in a cover 22 of a shell structure. The cover 22 includes a 
body (rear) cover 23 of which an outer diameter side extends like a drum shape, and a front 
cover 24, which is a lid shape for closing a frontward front of a drum portion 23a. Both 
covers are integrally secured together by means of welding. A rear hub 27, connected to the 
input shaft 26 of the automatio multistage transmission mechanism portion 6 and serving as 
an output side (secondary side) of the clutch 20, is integrally secured to an inner peripheral 
side of the rear cover 23 by means of welding. A ring-shaped front hub 29 is integrally 
secured to an inner peripheral side of the front cover 24 by means of welding. 

[0022] A connecting member 30, of which a tip end is protruded, is integrally fixed 
to the engine output shaft 7. A spline a is formed at an outer periphery of the protruding 
portion 30a. On the other hand, a center member 31, serving as an input side (primary side 
member) of the clutch 20, is connected by the spline a by-to_the connecting member 30. An 
input side of the damper spring 21 is integrally fixed to the center member 31. A hub member 
32 of the clutch 20 is fixed to an output side of the damper spring 21 . Friction plates 25, 
respectively including a clutch plate and a clutch disc, are provided between a spline b formed 
at an outer peripheral surface of the hub member 32 and a spline c formed at an inner 
peripheral surface of the drum portion 23a of the rear cover-^4 n23. In the friction plate, the 
clutch plate and the clutch disc are alternately and respectively engaged with the spline b or c, 
by which the clutch 20 configured with a wet type multi-plate clutch is configured. 

[0023] A rear surface side of the rear cover 23 includes a portion 23b bending and 
extending in an axial direction. A piston 33 is fitted in an oil-tight manner with the portion 
23b and the outer peripheral surface of the rear hub 27 as sliding surfaces. The piston 33 
extends outwardly radially and serves as an operational arm 33a for pressing the friction 
plates_-33r2jL_ Further, a return spring 35 is contracted and provided between a back surface 
of the piston 33 and a collar 34 fixed to the rear hub 27 so that the collar 34 does not come 
off. Thus, a hydraulic actuator 36 for the clutch 20 is configured with thoao. 

[0024] On the other hand, the moto r/g e nerator 2 includes a stator 39 and a rotor 40. 
The rotor 40 includes many layered plates, in which a permanent magnet (member) is 
embedded, and a supporting plate member 41 for fixing and supporting the layered plates. 
The supporting plate 41 includes a supporting portion 41a of a cylindrical shape for 
supporting the layered plates and a ring-shaped plate portion 41b provided downward from 
one end side of the supporting portion. Further, a fixing plate 42, to which bolts 42a are 
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planted at a predetermined angular interval, is integrally secured to a front side surface of the 
front cover 24 by means of welding. The supporting plate 41 is integrally secured to the front 
cover 24 by laying the plate portion 41b over the fixing plate 42 and by screwing nuts 43 to 
the bolts 42a. At this time, the supporting portion 41a of the supporting plate is integrally 
fitted to the drum portion 23 a of the rear cover 23 such that the rotor 40 and the cover 22 are 
positioned with precision and are integrated together. 

[0025] The stator 39 includes iron-cores 46 around which coils 45 are wound. The 
iron-cores 46 are fitted to a sleeve 47 and integrally fixed by a synthetic resin. Further, the 
sleeve 47 is fitted to the motor housing 4, and the stator 39 is positioned with accuracy and 
fixed to the motor housing 4 by interposing and fixing a collar portion 47a between the motor 
housing 4 and the separation wall member 50. At this time, an air gap 51 is formed between 
the sleeve 47 and the motor housing 4. The air gap 51 is configured in a liquid-tight manner 
by O-rings 52, 52 provided at the sleeve 47. Thus, a water jacket for cooling the stator 39 is 
configured. In the meantime, the stator 39 is set as large as possible within a range that the 
minimum ground clearance of the vehicle is not lowered, and a predetermined output thereof 
is assured aiming at multipolarity. Further, it is desirable that, the layered plates of the rotor 
40 have a strength of such a degree that the layered plates can sufficiently tolerate a 
centrifugal force, and that the layered plates of the rotor 40 can be positioned to face the stator 
39 across an air gap C, which is as small as possible within a range that the layered plates of 
the rotor 40 do not interfere with the stator 39. 

[0026] The separation wall member 50, configuring the front wall member of the 
motor housing, is fitted to the cylindrical motor housing 4 and is fixed by a bolt 53 (refer to 
Fig. 1). A ball bearing 55, serving as a rotation-supporting member, is provided at a center 
hole portion (inner diameter portion) of the separation wall member 50. A cylindrical portion 
29a of the front hub 29 is freely rotatably supported by the bearing 55. On the other hand, an 
oil pump assembly 56 is fixed at a coupled portion between the motor housing 4 and the 
transmission case 9. The pump assembly 56 includes a pump body 57 and a pump cover 59 
integrally fixed together. The pump body 57 is fitted to a rear wall 4a of the motor housing 4 
with an O-ring 58 therebetween and is positioned, while the pump body 57 configures a 
separation wall (rear wall member) that separates the motor housing 4 and the automatic 
multistage transmission mechanism portion 6 inside the transmission case 9. 

[0027] Then, a cylindrical portion 27a of the rear hub 27 is freely rotatably 
supported at a center hole of the pump body 57 through a bush 60 A which serves as a rotation- 
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supporting member. Accordingly, the front hub 29, provided at a front of the cover 22 of a 
shell structure, is freely rotatably supported at the separation wall member 50 via the bearing 
55, and the rear hub 27, provided at a rear of the cover 22, is freely rotatably supported at the 
pump body 57 via the bush 60. In other words, the cover 22, which serves as the secondary 
side of the clutch 20, is positioned with accuracy and supported by the motor housing 4 by a 
doubly supported structure as well oo that and the cover 22 is integrally fixed with the motor 
rotor 40. Further, an end of the cylindrical portion 27a of the rear hub 27 is connected to a 
rotary pump body 62 of the pump assembly 56. Further, a sleeve shaft 63, fixed to the pump 
cover 59, is located between the input shaft 26 and the hub cylindrical portion 27a. 
f©043} .Further, an oil seal 65 is located between the pump body 57 and the hub cylindrical 
portion 27a outside the bush 60 (hub side). An oil passage d is formed between the hub 
cylindrical portion 27a and the sleeve shaft 63 with an O-ring attached at an end portion 
thereof. The oil passage d communicates with an oil chamber of the hydraulic actuator 36 for 
the clutch through an oil passage e formed at the rear hub 27. The rear hub 27 has a ring- 
shaped recessed structure at a front side thereof. A spline/is formed at an inner peripheral 
surface of a protruding portion 27b of a cylindrical shape. The spline /engages with the input 
shaft 26. An outer peripheral surface of the protruding portion 27b_serves as a supporting 
surface for a needle bearing 66 x which supports the center member 3 1 . Further, a thrust 
washer 67 is located between a rear side surface of the center member 31 and the rear hub 27, 
while a thrust bearing 69 is located between a front side surface of the center member 3 1 and 
the front hub 29, wherein a position of the center member 31 is determined in an axial 
direction. 

[0028] A front side of the center member 3 1 protrudes cylindrically. An inner spline 
g is formed at an inner peripheral surface of this protruding portion 3 lc and engages with the 
spline a of the connecting member 30. An outer peripheral surface of the protruding portion 
31c serves as a supporting surface for a needle bearing (rotation-supporting portion) 70 and 
an oil seal 71. The needle bearing 70 is provided at an inner peripheral surface of the boss 
cylindrical portion 29a by a snap ring 72. The oil seal 71 is provided at an end side of the 
bearing 70 between the boss cylindrical portion 29a and the center member 3 1 . An oil passage 
/ is formed at a center portion of the input shaft 26 in an axial direction. A seal ring 73 is 
provided at an end portion of the input shaft 26. Further, the center member 3 1 is separated 
from a front side portion by an inner solid portion 3 le. An oil passage j is formed at the 
center member 3 1 . Thus, a lubrication oil passage is formed for supplying lubrication oil to 
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the needle bearing 70, to the thrust washer 69, and further to the friction plates 25 of the 
clutch 20, or the like. 

[0029] The cover 22 of a shell structure is configured to be oil-tight by the oil seal 
65 ? between the pump body 57 and the rear hub 27, and by the oil seal 71 7 between the front 
hub 29 and the center member 31. Accordingly, the lubrication oil can sufficiently be 
supplied into the cover 22. On the other hand, the inside of the motor housing 4 outside the 
cover 22 can be retained te-ee-at a dry state. Accordingly, the motor 2 4eea*et Mocated in the 
motor housing 4 A which is outside of the cover 22, can be maintained te-be-at the dry , otat o , 
therefofestate. Therefore loss caused by agitation of oil by the rotor 40, or the like, does not 
take place. Further, as described above, the front hub 29 and the rear hub 27, configuring the 
cover 22, are accurately supported by the motor housing 4. Accordingly, the center member 
31, supported by the bearings 70 and 66, is supported by these hubs with a high precision. 

[0030] According to the structure of the front hub 29, the rear hub 27, and the center 
member 31 described above, for example, the cover 22 is in a shell , structure, and a 
foghstructure. High precision supporting by a doubly supporting fashion can be achieved bv 
using a double support and an oil-tight structure is achiovod. achieved by using the inner 
peripheral surfaces and the outer peripheral surfaces (66, 67, g, 70, 71, 69) or the like. 
Further, the starting apparatus 3 can be compactly configured, in particular, compactly in an 
axial direction. Further, by laying the motor 2 over the starting apparatus 3 in the axial 
direction, it can be housed within a dimension of a conventional automatic transmission. 

[0031] Further, many inner teeth are formed at an inner peripheral portion of the 
plate portion 41b of the rotor supporting plate 41, and a rotor plate 75a is fixed thereat. A 
stator 75b, having outer teeth, is fixed inside the separation wall portion 50 by a bolt 76. The 
inner teeth and the outer teeth face each other. Thus, a resolver 75, which is a sensor for 
detecting a rotational angle (phase) of the rotor 40, is configured. The resolver 75 is also 
located in the dry space in the motor housing 4 outside the cover, as well as the motor 2. 
Because the resolver 75 is located in the dry space in the motor housing 4, a hole 77 can be 
appropriately formed at the separation wall member 50. By virtue of the hole 77, adjustment 
of the resolver 75 can be easy. 

[0032] Next, an operation of the driving apparatus for the hybrid vehicle will be 
explained. In a state where a vehicle stands still, the hydraulic actuator 36 is released and the 
clutch 20 is in a disconnected state. Further, even when a key switch is in an ON state, current 
does not flow in an ignition, and an engine is in a standing-still state. 
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[0033] Then, when a driver steps on an accelerator pedal and a start signal is output, 
current flows into the moto r/gonorator 2 from a battery (not illustrated). Then, the 
moto r/g e norator 2 functions as a motor. In other words, when a controller (not illustrated) 
applies current flow to the coil 45 of the stator 39 at an appropriate timing on the basis of a 
signal (position of the rotor 40) from the rotational position-detecting sensor 75, the rotor 40 
rotates in a forward direction iaat flrhigh efficiency. This rotational driving force is 
transmitted to the front cover 24 through the rotor supporting plate 41 and the bolts 42a. 
Rotation of the front cover 24 is transmitted to the cover 22 rear cover 23, which configuroo it, 
and is tranomitto d transmits the rotation to the input shaft 26 through the rear hub 27, and the 
rotation is transmitted to the automatic multistage transmission mechanism portion 6 and a 
driving wheel. Here, the moto r/gonorator 2 has a driving characteristic that the motor 
generator 2 outputs higher torque at the time of low rotational frequency. In cooperation with 
high torque ratio of the first shift stage of the automatic multistage transmission mechanism 
portion 6, the wheel starts , moving, and runs moving smoothly and bv-with a predetermined 
torque. 

[0034] At this time, the cover 22 is supported (55, 60) at the motor housing 4 with a 
high precision by the doubly supported configuration, therefore the rotor 40 integral with the 
cover 22 is also supported with a-high precision. Also, because the stator 39 is directly 
supported by the motor housing 4, the air gap between the stator 39 and the rotor 40 can be 
controlled with arhigh precision, and a high output can be obtained on the basis of high 
efficiency. Further, durag -when the clutch 20 being is_at the disconnected state, even when 
the cover 22 rotates, the rotation of the cover 22 is not transmitted to the engine output shaft 
7. Accordingly, the engine stands still without idly rotating, and aToss of power caused by 
idle rotation does not take place. Further, because the motor 2 is located in the dry space, the 
rotor 40 does not agitate oil. Further, ovo nE ven though the motor 2 is located in the dry space, 
because cooling water flows in the water jaoko t air gap 51, the stator 39 can be cooled 
sufficiently and high efficiency can be maintained. 

[0035] Then, when a vehicle speed reaches a predetermined speed, or, even at a 
comparably low speed, when a throttle is opened at a degree equal to or larger than a 
predetermined degree of opening by a driver who steps on the acceleration pedal in order £h= 
accolorationto accelerate or traveling travel uphill, oil pressure is supplied to the hydraulic 
actuator 36 through the oil passages d and e, the piston 33 is moved, the operational arm 33a 
presses the friction plates 25, and the clutch 20, including the wet type multiplate clutch, is 
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smoothly connected. Because the clutch 20 is connected, the rotation of the cover 22 is 
transmitted to the engine output shaft 7 through the damper spring 21 and the center member 
31. In cooperation with ignition of igniting an ignition plug and supply of supplying fuel the 
engine starts moving. In other words, the motor 2 A which functions as a starter^ starts the 
engine. 

[0036] The rotation of the engine is transmitted to the cover 23 through the output 
shaft 7, the connecting member 30, the center member 31, the damper spring 21, and the 
clutch 20, and is transmitted to the input shaft 63 together with the driving force of the motor 
2. 

[0037] Then, the vehicle runs bv the large driving force because both the driving 
force of the internal combustion engine and the driving force of the moto r/g e n e rator 22* 
which functions as a mete gmoton are, summed, summed, th e v e hicl e runs by tho largo 
driving force. At this time, the multistage transmission mechanism 6 of the automatic 
transmission is upshifted, and rotation of a desirable rotational speed can be transmitted to the 
driving wheel. 

[0038] At this time, the lubrication oil is supplied into the cover 22 through the oil 
passages i andy, and the lubrication oil is discharged through oil passages / and k. 
Accordingly, the bearings 66, 70, 67, 69 and the clutch friction plates 25, or the like, can 
operate in circumstances where the lubrication oil insufficiently pr e s e nts. p resent. The 
lubrication oil does not leak from the cover 22 of a shell structure by virtue of the oil seals 65 
and 71. Accordingly, the inside of the motor housing 44, outside the cover 22-22, can be 
retained to bo tho dry oiroumotancos. remain dry. 

[0039] Further, in a cqgo wher e when the vehicle is in a steady state of running at a 
high speed, the moto r/g e nerator 2 is operated to move without a load (motor output is 
controlled so as to cancel a torque generated by counter electromotive force generated at the 
motor), and the moto r/gonorator 2 idly rotates. Accordingly, the vehicle runs only by the 
driving force of the internal combustion engine. In the meantime, in a cas e whoro when the 
amount of charged electricity in the battery (SOC, state of charge) is small, the 
moto r/g e nerator 2 functions as a generator to regenerate energy. Further, in a case whoro w hen 
the output from the internal combustion engine has a margin, for example, at the time of 
steady low/middle speed running, or at the time of traveling downhill, or the like, the 
moto r/generator 2 functions as a generator according to the SOC of the battery to charge the 
battery. 
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[0040] When the vehicle stops according to a traffic signal, or the like, at -fosfcfirst 
the clutch 20 is disconnected to disconnect a relation of transmission between the primary 
sidecenter member 31 and the secondary sidc cover 23. In this state, the ignition plug and 
supply of fuel are stopped to stop the internal combustion engine. Then, the moto r/genorator 2 
functions as a generator to regenerate electric energy from energy of inertia of the vehicle. By 
doing so, a regenerative brake can be set by the moto r/gonorator_ 2 without receiving influence 
from the rotation of the internal combustion engine. In the meantime, timings for this can be 
adjusted according to a state of running and characteristic of the vehicle. The timing of the 
regenerative brake can be synchronized with that of a mechanical brake. Further, an engine 
brake can also be applied. 

[0041] In other words, there is no idling state, which is inevitable in a conventional 
engine. Further, when the vehicle starts moving in the stand still standstill state, as described 
above, at first, the vehicle starts moving by the motor driving force of the moto r/genorator 2. 
Then, in a comparably low-speed state immediately after that, the motor driving force starts 
the engine. Because a sudden change of the driving force of the engine can be canceled by an 
assistance of the driving force of the motor 2, the vehicle can run smoothly. Then, at the time 
when an engine brake is necessary, and at the time of braking, the moto r/generator 2 serves as 
a regenerative brake to regenerate electric energy from energy of inertia of the vehicle. 
Further, the vehicle runs with use of the motor in a region where efficiency of the engine is 
low, for example, at the time when a load applied to the engine is low, or, at the time when a 
load applied to the engine is extremely low. From combinations of these, the hybrid vehicle 
can ebtaifl-decrease ef-fuel consumption and exhaust gas. 

[0042] In particular, according to the present invention, the rotor 40 can be 
supported at the motor housing 4 with arhigh precision because of the doubly supported 
configuration. Accordingly, in cooperation with the stator 39 fixed to the motor housing 4, the 
air gap between the rotor 40 and the stator 39 can be controlled with a-high precision. 
Accordingly, the moto r/gonorator 2 can be retained so as to have high efficiency. Further, 
because the motor 2 and the resolver 75 a which serves as a rotational sensor^ are provided in 
the dry circumstances, agitation loss of oil can be decreased. 

[0043] Then, because the rotor 40 is connected to the cover 22 A which serves as the 
secondary side of the stefting^clutch 20, the engine can be disconnected from a driving system 
by disconnecting the stertiftg-clutch 20. Accordingly, at the time of starting the vehicle, or the 
l* ke > in a case whor o when the vehicle is driven only by the motor output, there is no need to 
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idly rotate the engine. Therefore, loss according to the idle rotation of the engine can be 
eliminated. Further, the otorting clutch 20 can be connected in the optimum state to start the 
engine. Further, because the starting clutch 20 is disconnected, the moto r/gonorator 2 can be 
controlled without being interfered with bv the internal combustion engine. In particular, at 
the time of braking the vehicle, or the like, sufficient regenerative energy can be ensured. 
From combinations of these, efficiency of the driving apparatus 1 for the hybrid vehicle can 
be increased, and a hybrid driving apparatus of high performance can be obtained. 

[0044] In the meantime, in the embodiment described above, an example, in which 
the present invention was applied to the automatic transmission 6 of a FF type, was explained. 
Of course, there is no need to limit to this. The present invention can also be applied to an 
automatic transmission of a FR type and an automatic transmission of a CVT type. 

[0045] Next, a partially changed embodiment will be explained with reference to 
Fig. 3. In the meantime, in the embodiment, a power transmission portion from the engine 
output shaft 7 to the starting apparatus 3 is changed from the previous embodiment. 
Specifically, a damper spring is provided outside the cover. However, other points are 
substantially the same as those in the previous embodiment. Accordingly, identical reference 
numbers will be applied and explanations thereof will be skipped. 

[0046] In a present driving apparatus 1 1 for the hybrid vehicle, the engine output 
shaft 7 and a connecting member 30i of the center member 3 1 are different from those in the 
previous embodiment. The driving apparatus li includes a drive plate (flywheel) 81 and a 
flexible plate 82. The drive plate 81 is secured to the engine output shaft 7 by a bolt 83. The 
drive plate 81 and an end portion of the flexible plate 82 are fixed together by a bolt 85 
through a collar 84. 

[0047] On the other hand, a damper apparatus (damper spring) 21 u in which plural 
coil springs 86 are located in a circumferential direction, is located between an inner diameter 
side of the flexible plate 82 and the center member 3 1 . The damper spring 2 1 1 includes two 
drive plates 87 and a driven plate S»-89.which is positioned , thorobotwoon, those located so 
thafc-fchethere between. The coil spring 86 is interposed therein in a direction to which a 
torque is applied (axial direction of the coil spring). The driven plate 89 is fixed to a boss 
portion 90. A base portion of the drive plate 87 is freely rotatably supported by the boss 
portion 90. The flexible plate 82 is fixed to an end portion of the drive plate 87. The 
protruding cylindrical portion of the center member 3 1 engages with an inner diameter hole of 
the boss portion 90 through splines a and g. 
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[0048] In other words, in the previous embodiment, the damper spring 21 is located 
in the cover 22, however, in the present embodiment, the damper spring 21 1 is located at the 
engine side of the separation wall member 50, and connected to the engine output shaft 7 
through the flexible plate 82. Accordingly, a length of the connecting portion with the engine 
is longer in the present embodiment by this. On the contrary, the previous embodiment is 
compactly configured in an axial direction. 

[0049] Because only the clutch 20 is accommodated in the cover 22, the cover 22 of 
a shell structure, including the rear cover 23, the front cover 24, the rear hub 27, and the front 
hub 29, is configured more compact than the previous embodiment in an axial direction by 
this. Further, by this, the rotor supporting plate 41 is fixed by screwing a thick nut member 
42 1, which serves as a fixing plate for fixing the rotor 40 to the cover 22, to a bolt 92. 

[0050] Others are the same as the previous embodiment. The rear hub 27 is 
supported at the pump body 57 by the bush 60, the front hub 29 is supported at the separation 
wall member 50 by the bearing 55, and the inside of the cover 22 is configured to be oil-tight 
by the oil seals 65 and 71. 

[0051] Further, an operation is the same as those in the previous embodiment, 
excepting that the damper spring 21 x is positioned outside the cover 23 and is in the dry 
circumstances. 

[0052] Next, a further changed embodiment will be explained with reference to Fig. 
4. The present embodiment is different from the previous embodiment in a point that power is 
transmitted from the engine output shaft to the center member 3 1 which serves as a primary 
side member of the clutch 31_through an intermediate member. Further, an actuator of the 
clutch 20 in the present embodiment is different from that of the previous embodiment. 

[0053] In a present driving apparatus 1 2 for the hybrid vehicle, an intermediate 
member 100 is interposed between the engine output shaft 7 and the center member 31. The 
intermediate member 100 includes a cylindrical member having a flange 100a approximately 
at a center portion. A boss 100b includes a protruding portion p for aligning a shaft core fitted 
to the engine output shaft 7 (in row). A male spline is formed at an outer peripheral portion of 
a boss lOOd. A flexible plate 101 is fixed to the flange 100a. An end portion of the flexible 
plate 101 is fixed to the drive plate (flywheel) 81, which is fixed to the engine output shaft 7, 
by the bolt 85. 

[0054] The rear boss lOOd of the intermediate member 100 engages with the female 
spline g of the center member 3 1 . The center member 3 1 configures the primary side member 



19 



of the clutch 20, and fixes two drive plates 21a and 21b of a damper spring ^21 t244 . A 
driven plate 21c of the damper spring 2±321^J44-is connected to a connecting plate 103 
which serves as a piston member of an actuator 36 2 through a spline. A base portion of the 
connecting plate 103 is connected to the primary side hub 32 of the clutch 20. Further, the 
base portion of the connecting plate 103 is fitted to a boss portion of the center member 31 
through a seal ring 105. The base portion of the connecting plate 103 is movable in an axial 
direction and is oil-tight by virtue of the seal ring 105. 

[0055] Then, the connecting plate 103 which serves as the piston member 
configures the actuator 36 2 like a lockup clutch of a torque converter which switches a state 
of in/out of operation of the clutch 20 on the basis of a flowing direction of the oil flowing in 
the cover 22 of a shell structure. A first oil passage includes an oil hole i formed in the input 
shaft 26 in an axial direction and an oil hole j formed in the center member 3 1 in a diameter 
direction, or the like. A second oil passage includes the oil passage d formed in the cylindrical 
portion 27a of the rear hub 27 and separated by the sleeve shaft 63, a bush 107, and the O- 
ring 73, and an oil hole e formed in the rear hub 27. 

[0056] There are slight differences, for example, the bearings 66 and 70 for 
supporting the center member 3 1 are bushes in the present embodiment, which were needle 
bearings in the embodiment illustrated in Fig. 2, or the like. However, excepting those, the 
present embodiment is substantially as same as the previous embodiment. The rear hub 27 is 
supported at the pump body 57 by the bush 60, the front hub 29 is supported at the separation 
wall member 50 by the bearing 55, and the inside of the cover 22 is configured to be oil-tight 
by the oil seals 65 and 71. 

[0057] On the basis of the configuration described above, power of the engine 
output shaft 7 is transmitted to the intermediate member 100 through the drive plate 
(flywheel) 81 and the flexible plate 101. Further, the power is transmitted to the center 
member 31 through the spline g. At this time, core fluctuation, for example, precession 
movement of the engine output shaft 7 caused by vibrations caused by combustion and 
expansion of the engine, or the like, can be absorbed by a presence of the flexible plate 101 
and the intermediate member 100 through the protruding portion p for aligning the shaft core 
of the intermediate member, or the like. After that, the power is transmitted to the center 
member 3 1 . By this, the center member 3 1 is supported at the cover member 22 in a condition 
of decreased influence caused by vibrations of the engine output shaft 7, and the cover 22 is 
supported at the separation wall member 50 by the bearing 55 in a condition where influence 
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from the engine output shaft 7 is small. Accordingly, the cover 22 can be supported with a 
high precision because of the doubly supported configuration (55, 60). The rotor 40 of the 
motor 2_fixed to the cover can also be supported with a-high precision. Accordingly, the air 
gap between the stator 39 and the rotor 40 of the motor 2 can be controlled with arhigh 
precision. 

[0058] The torque transmitted to the center member 3 1 is transmitted to the 
connecting plate 103 through the damper spring 21 2 , in other words, through the drive plates 
21a and 21b, a coil spring 2 Id, and a driven spring 21c. Further, the torque is transmitted to 
the hub 32 at the primary side of the clutch 20. 

[0059] Here, in a case where a switching valve (not illustrated) is set so as to supply 
the oil to a first chamber D separated by the connecting plate 103 in the cover 22 through oil 
passages q, r, i andy, and so as to discharge the oil from a second chamber E through the oil 
passages e and d, the connecting plate 103 which configures the piston member presses the 
clutch 20 by pressure difference between both chambers D and E in a direction that the clutch 
20 is connected. Accordingly, in this state, the rotation of the hub 32 of the primary side is 
transmitted to the cover 22 A which serves as the secondary side through the clutch 20. Further, 
the rotation is transmitted to the input shaft 26. 

[0060] On the contrary, in a case where oil pressure is supplied to the second 
chamber E in the cover through the oil passages d and e, and where oil pressure is discharged 
from the first chamber D through the oil passages j, i, r, and q, the connecting plate 103 
retains the clutch 20 in a released state by apressure difference between both chambers E and 
D. 

[0061] Next, a further changed embodiment will be explained with reference to Fig. 
5. The present embodiment is different from the previous embodiment (for example, the 
embodiment illustrated in Fig. 3) mainly in a point that a clearance between the front wall 
member of the motor housing (separation wall member 50 3 , sub separation wall member 110) 
and the center member 3 1 3 is sealed by the oil seal 71, and that the inside of the motor 
housing 4, separated by the rear wall member and the front wall member, outside the cover 
22 3 , is configured as a non-oil-bath-space at a degree that the inside of the motor housing 4 
outside the cover 22 3 is not immersed in oil (not oil-tight), and that a small amount of the 
lubrication oil is scattered (in other words, approximately dry space, a space to which the 
lubrication oil is slightly supplied). In the meantime, it is preferable that the approximately 
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dry space, described here, is in a state where the amount of the oil is at a degree that the rotor 
of the moto r/gonomtor 2 is not immersed in the oil. 

[0062] In a present driving apparatus 1 3 for the hybrid vehicle, the motor housing 4 
includes a front cylindrical portion 4 A (hereinafter, referred to "front portion 4A of the motor 
housing) and a rear flange portion 4B (hereinafter, referred to "rear portion 4B of the motor 
housing). The front portion 4A of the motor housing and the rear portion 4B of the motor 
housing are secured together by a bolt (not illustrated), or the like. The separation wall 
member 50 3 and the sub separation wall member 110 which serves as the front wall member 
are provided at an inner peripheral side of the front portion 4 A of the motor housing. Thus, 
the motor housing 4 is configured. 

[0063] The separation wall member 50 3 is fitted in the inner peripheral side of the 
front portion 4A of the motor housing, and fixed by the bolt 53. A cap member 54, which can 
be freely attached/detached, is fitted to the separation wall member 50 3 at a portion positioned 
at the inner peripheral side from the rotor 40. When the cap member 54 is removed, 
engagement of the nut 43 (tightening and loosening) can be adjusted. Further, the ring-shaped 
sub separation wall member 1 10 is secured at an inner peripheral portion of the separation 
wall member 50 3 by a bolt 1 1 1 so that the sub separation wall member 1 10 can be freely 
attached/detached from the outside of the motor housing 4, in other words, from the 
connecting member 30 3 side (engine side). Then, the oil seal 71 is interposed between an 
inner peripheral surface of a center hole of the sub separation wall member 110 and an outer 
peripheral surface (outer peripheral portion) 3 If of the center member 31 3 . 

[0064] In the meantime, a configuration of the connecting member 30 3 is 
approximately the same as that in the previous embodiment (illustrated in Fig. 3). 
Accordingly, the same reference numbers will be applied thereto, and the explanations thereof 
will be skipped. Because the boss portion 90 engages with the center member 3 1 3 through a 
spline, the connecting member 30 3 can be slid toward the engine side and easily removed. 
Accordingly, attaching/detaching (positional alignment) the sub separation wall member 110 
with use of the bolt 1 1 1 can be easy. Further, removing the cap member 54 and adjusting the 
nut 43 can also be easy. 

[0065] On the other hand, the moto r/g e nerator 2 is located in the motor housing 4 
separated by the front wall member and the rear wall member, in other words, in the motor 
housing 4 separated by the separating wall member 50 3 , the pump body 57 of the pump 
assembly 56, and the rear wall 4a of the rear portion 4B of the motor housing. The stator 39 
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thereof is secured at a rear inner peripheral portion of the front portion 4 A of the motor 
housing by a bolt 48. In the meantime, in the present embodiment, a water passage (air gap 
51) is not formed at an outer peripheral side of the stator 39 (please refer to Figs. 1 to 4). 
Further, the coil 45 of the stator 39 is not covered by a cover, or the like, and is in a bare state. 
Further, an outlet 4b, from which the lubrication oil is discharged, is formed at a downside of 
the rear wall 4a of the rear portion 4B of the motor housing. 

[0066] In the supporting plate member 41 of the rotor 40 in the present 
embodiment, the plate portion 41b of the supporting plate is provided approximately center 
portion of an inner peripheral side of the supporting portion 41a of a cylindrical shape. The 
plate portion 41b of the supporting plate extends to cover the front cover 24 and the front hub 
29. A cylindrical portion 41c, which fits to an outer peripheral portion of the cylindrical 
portion 29a of the front hub 29, is formed at the supporting plate member 41. Then, the ball 
bearing 55^ which serves as the rotation-supporting member^ is interposed between the center 
hole portion (inner diameter portion) of the separation wall member 50 3 and the cylindrical 
portion 41c. The front hub 29 is freely rotatably supported by the bearing 55 through the 
supporting plate member 41 of the rotor 40. 

[0067] Further, the rotor plate 75 a is fixed at an outer peripheral portion of the 
cylindrical portion 41c of the supporting plate member 41 through many outer teeth formed at 
the outer peripheral portion of the cylindrical portion 41c. The stator 75b including inner teeth 
is fixed at an inside of the sub separation wall member 1 10. The inner teeth and the outer 
teeth face each other. Thus, the resolver 75 3a which serves as a sensor for detecting a 
rotational angle (phase) of the rotor 40 A is configured. As described above, 
attaching/detaching the sub separation wall member 110 can be easy. Accordingly, 
installment, positional alignment (adjustment), or the like, of the resolver 75 3 can also be 
easy. This can onablo to dotoct tho enables detection of the rotational angle of the rotor with-a 
high precision. 

[0068] Then, the cover 22 3 in the present embodiment is supported by the doubly 
supported configuration in which the front hub 29 and the rear hub 27 are freely rotatably 
supported at the separation wall member 50t£S and the pump body 57 by the bearing 55 and 
the bush 60. Further, the cover 22 3 configures a cover for covering the clutch 20. A rear cover 
23 3a which configures the cover 22 3 includes a scatter hole 23c, from which the lubrication oil 
is scattered, provided at the drum portion 23a thereof. The scatter hole 23c is provided at a 
position whieh -that overlaps with the coil 45 of the stator 39 in a diameter direction, in other 
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words, the scatter hole 23c is provided so that the scattered lubrication oil can directly hit the 
coil 45. The amount of the lubrication oil, supplied into the cover 22 3 from the oil passages q, 
i, and oil passages m, n, and o sealed by the O-ring 73, is larger than that of the lubrication oil 
scattered from the scatter hole 23c. In other words, a diameter of the scatter hole 23c is 
appropriately designed so that the inside of the cover 22 3 can be oil-tight. 

[0069] On the basis of the configuration described above, for example, when the 
moto r/gonorator 2 functions as a motor and the rotor 40 is driven to rotate, or, when the clutch 
20 engages and the rotation of the engine is transmitted through the clutch 20, the lubrication 
oil is supplied from the oil passages q, i, m, w, and o. Then, the cover 22 3 , of which the inside 
is oil-tight, rotates, and the lubrication oil is scattered from the scatter hole 23c toward a 
direction of an arrow A. The lubrication oil directly hits the coil 45, and cools the coil 45 (in 
other words, the stator 39). Further, a part of the lubrication oil supplied from the oil passage 
o passes through the bearing 70, the resolver 75 3 , and the bearing 55 while lubricating them. 
Then, the lubrication oil is supplied to the coil 45 of a counter side through the stator 39. 
Thus, the coil 45 (in other words, the stator 39) is cooled. 

[0070] The lubrication oil supplied to the coil 45 is immediately discharged from 
the outlet 4b provided downside. Accordingly, the inside of the motor housing 4 is not 
immersed in the lubrication.-**!^^ in other words, the inside of the motor housing 4 is a non- 
oil-bath-space. Accordingly, loss caused by agitation of oil by the rotor 40 does not occur. 
Further, because the resolver 75 3 is located in the non-oil-bath-space, loss caused by agitation 
by the resolver 75 3 does not occur. Further, in particular, the bearing 55 is not located, for 
example, in the dry space as in the previous embodiment. The lubrication oil is supplied to 
the bearing 55. Accordingly, utilization of, for example, a bearing, in which grease or the like 
is sealed, is not necessary. Therefore, improvement of durability can be expected. 

[0071] In the meantime, at the time of engagement of the clutch 20, pressure for the 
engagement is supplied to an oil chamber of the hydraulic actuator 36 from the oil passages d 
and £?, which is different from the embodiment (for example, refer to Fig. 4) in which, for 
example, a pressure for the engagement is supplied into the cover 22 3 . Because the pressure 
for the engagement of the clutch 20 is not applied to the oil seal 71, improvement of sealing 
reliability can be expected. 

[0072] In the embodiment explained above, excepting the explained part, there are 
slight differences in a shape of a configuration member and in positions where rotation- 
supporting members (bearing, bush) are located. However, excepting these, the embodiment 
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is configured as same as the previous embodiment. Further, an operation is the same as in the 
previous embodiment excepting that the lubrication oil is supplied to the non-oil-bath-space 
in the motor housing 4, separated by the front wall member and the rear wall member, outside 
the cover 223. 

[0073] In the meantime, in the present embodiment, only the lubrication oil hits the 
coil 45 of the stator 39 for cooling. In other words, the present embodiment is configured as a 
so oall e dso-called aa-oil coolin g cooler . However, as same as the previous embodiment, the 
water passage (air gap 51) can also be provided for enabling a^so^alled a-water- 
eeeliftgcooler. Further, the present embodiment can also be configured so that cooling by 
both oil and water is possible. 

IND USTRIAL US E 

[0074] As described above, a driving apparatus for a hybrid vehicle according to the 
present invention is useful when installed in a vehicle such as a passenger car, a truck, and a 
bus. In particular, a driving apparatus for a hybrid vehicle according to the present invention 
is suitable when utilized for being installed in a vehicle in which control of a motor without 
interference from an engine and support of a rotor of the motor with arhigh precision for 
improving efficiency of the motor are required. 

[0075] According to an exemplary aspect of the present invention, the rotor of the 

motor is connected t o the cover. The cover accommodates the friction plates of the clutch, or 
the like. The front hub and the rea r hub, provided at a front portion and a rear portion thereof. 
are freely rotatably supported at th e front wall member and the rear wall member of the motor 
housing. Accordingly, the cover i s supported at the motor housing with a high precision 
because of a doubly supported co nfiguration. Therefore, a precision of supporting the rotor 
integrally fixed to the cover is als o high. In cooperation with the stator fixed to the motor 
housing, a gap (air cap) between t he rotor and the stator can be controlled with high precision. 
Thus, efficiency of the motor can be improved, and the ability of the motor/generator can be 
improved. 

[00761 According to a nother exemplary aspect, the inside of the cover is config ured to 

be oil-tight so that the clutch, or t he like, can be operated in lubricated circumstances. 
Accordingly, smooth operation a nd durability can be ensured. Further, the inside of the motor 
housing separated by the cover, the front wall member, and the rear wall member is 
configured to be the non-oil-bath -space, and the motor is located in the non-oil-bath-space. 
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Accordingly, the rotor does not a gitate oil, therefore loss caused bv the agitation of the oil can 
be eliminated. 

[00771 According to a nother exemplary aspect, the inside of the motor housing 

outside the cover is configured to be the dry space, and the motor is located in the dry space. 
Accordingly, the rotor does not a gitate oil, therefore loss caused bv the agitation of the oil can 
be eliminated. 

[00781 According to another exe mplary aspect, a rotational angle-detecting sensor is 

fixed at the supporting member of the rotor and the front wall member of the motor housing. 
Accordingly, for example, if a hole is provided at the front wall member, the sensor such as 
the resolver, or the like, can easily be adjusted from a front of the driving apparatus. As a 
result, the rotational a ngle of the rotor can be detected with high precision. 

[00791 Further, the se nsor such as the resolver. or the like, can also be located in the 

dry space . Accordingly, loss caused bv agitating the oil can be eliminated. 

[00801 According to another exemplary aspect, because the rear wall member 

includes the oil pum p assembly, a conventional automatic transmission can be utilized. Bv 
utilizing a converter housing ther eof as the motor housing, and bv providing the separation 
wall member that se rves as the front wall member, parts and facilities for the automatic 
transmission can be common. Accordingly, the driving apparatus for the hybrid vehicle can 
be provided without r equiring much investment in facilities, or the like. 

[0081] — According to another e xemplary aspect, the outer peripheral surface of the 

cylindrical portion of the center member is utilized for supporting the rotation-supporting 
member and as the surface for interposing the oil seal, and the inner peripheral surface of the 
cylindrical portion is utilized as the inner spline connected to the engine output shaft side 
member. Accordingl y, the configuration can be more compact in an axial direction bv this, 
therefore installability in a vehicle can be improved. 

[00821 According to another exe mplary aspect, because the oil scattered from the 

scatter hole hits the stator. the oil can cool the motor fin particular, the statort. At the same 
time, because the mo tor is located in the non-oil-bath-space, the rotor does not agitate oil. 
Accordingly, loss caused bv the a gitation of the oil can be eliminated. Further, the oil can 
lubricate members located in the non-oil-bath-space. Further, because the oil seal seals only 
the non-oil-bath-space , for example, oil pressure for engaging the clutch, or the like, is not 
applied to the oil sea l. Accordingly, improvement in reliability of the seal can be expected. 
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[0083] According to another exemplary aspect, because the rotational angle- 
detecting sensor is fixed at the rotor supporting member and the sub separation wall member 
secured to the front wall member in such a manner that the sub separation wall member is 
freely detachable fro m the front wall member, the sensor can easily be approached from a 
front of the driving apparatus. Further, adjustment of the sensor such as the resolver. or the 
like, can be easy, ther efore the rotational angle of the rotor can be detected with high 
precision. 

[00841 Further, the s ensor such as the resolver, or the like, can be located in the non- 

oil-bath-space, ther efore loss caused bv agitation of oil by the sensor can be eliminated. 

[00851 According to another exemplary aspect, because the rear wall member is the 

oil pump assembly, a conventional automatic transmission can be utilized. By utilizing a 
converter housing thereof as the motor housing, and bv providing the separation wall member 
and the sub separatio n wall member, which serve as the front wall member, parts and 
facilities for the aut omatic transmission can be common. Accordingly, the driving apparatus 
for the hybrid vehi cle can be provided without requiring much investment in facilities. 

[0086] Further, the o il seal is interposed between the sub separation wall member, 

secured to the inner peripheral portion of the separation wall member from an outside, and the 
center member. In o ther words, the rotation-supporting member, located between the inner 
diameter portion of the separation wall member and the cylindrical portion of the front hub, is 
located in the non-oil-bath-space. Accordingly, a configuration in which lubrication oil is 
supplied to the rotati on-supporting member becomes possible. Comparing with a case where. 
for example, lubrica tion oil is not supplied to the rotation-supporting member but grease, or 
the like, is utilized f or the rotation-supporting member, durability can be improved. 

[00871 According to another exemplary aspect, the damper spring is accommodated in 

the cover and the pri mary side of the clutch. At the same time, the clutch and the damper 
spring can be accommodated in the cover within a width of approximately the same degree as 
a width of the motor. Accordingly, the configuration can be more compact, in particular, the 
configuration can be more compact in an axial direction. Further, because the cover member 
accommodates the cl utch and the damper spring aligned side-bv-side, a wider length (widths 
in an axial direction i s required by this. Therefore, a supporting precision of the doubly 
supported configuration can be improved. 



